Manifestation of hawkinsinuria in a patient compound heterozygous for hawkinsinuria and tyrosinemia III.
Mutations in the gene for 4-hydroxyphenylpyruvic acid dioxygenase (HPD) cause either autosomal recessive tyrosinemia type III or autosomal dominant hawkinsinuria. We report a 6-month-old Indian infant who is compound heterozygous for both alleles and who has hawkinsinuria but not tyrosinemia type III based on biochemical investigations. The HPD gene was directly sequenced in the proband and both parents. The mechanistic model of the enzymatic function was built using the known structure of rat HPD. We identified a novel hawkinsinuria mutation, Asn241Ser, and a known tyrosinemia type III mutation, Ile335Met, in trans configuration. The structural analysis of the active site revealed that the IIe335Met mutation is situated in the close vicinity of one of the two highly conserved Phe rings which stack with the phenol ring of the substrate. The Asn241Ser mutation is situated further away from the 4-hydroxyphenylpyruvate binding pocket. Assuming that Asn241Ser causes hawkinsinuria, we propose positioning the dioxygen molecule in the HPD-catalyzed reaction as a novel role for the Asn residue. The IIe335Met allele is equivalent to a null mutation while the Asn241Ser allele results in a partially active enzyme with an uncoupled turnover causing hawkinsinuria.